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Reliability, precision and smallest detectable change

The reliability of a test refers to the proportioithe total variance that is error-free. In cladipractice our
interest usually concerns a patient’s “true scarethe variable that we are trying to measure. diiserved
score is an estimate of this unmeasurable truesaad the question is how far the observed sanrde “off
the mark”. This can be calculated using the stahdeior of measurement (SEM).[1] When we are trying
evaluate change scores, then we are dealing withm@asurements, each with a measurement error. The
guestion is how big a change should be before wecoafidently conclude that there is a real changtead of

chance fluctuation. This can be calculated usiegsthndard error of estimate (SEE).[1]

Methods

We used the data of studies C through J pooledhegéotal n = 1,424). As an estimate of the teligy of the
4DSQ scales we calculated the internal consisteaefficient Cronbach’a [1]. The standard error of
measurement (SEM), being the standard deviatianfioite repeated measurements (under the sametmond
around their mean, and thus the standard deviafiorfinite repeated measurements around the ‘$neze”,
can be used to determine how far one measuremetuecaff the mark as an estimate of the “true sddje We
calculated the SEM from the standard deviationthed. coefficient of the scores, using the formula: SEM
SD*/(1-a), in which SD is the standard deviation anid the reliability coefficient [2]. The intervakEbwveen the
observed score minus 1.96*SEM and the observe@ gtos 1.96*SEM can be interpreted as the 95%
confidence interval for the “true score”. In othleords, the observed score can be 1.96*SEM farhefimark;
this we call the measurement precision. The pratias a percentage of the range of the scale &tetkthe
precision index.

The standard deviation of the differences betwaéniie repeated measures (under the same congition
denoted the standard error of estimate (SEE) [k Value can be used to estimate the probahtildythe
difference between two repeated measures is dueasurement error. We calculated the standard efrror
estimate (SEE) from the SEM, using the formula: SEREEM*/2 [2]. In the case of two repeated measurements
under unchanged conditions the second test scarevithh 95% confidence, be expected to lie betwiden
observed score minus 1.96*SEE and the observee ptas 1.96*SEE. Under unchanged conditions 95%ef
differences between two scores do not exceed 1EB*Fhis measure is called the smallest detectdizlage
(SDC) [3], the smallest difference between two edpd measures that can, with 95% confidence, biébaddo
a real change in the variable measured [4]. The &€& percentage of the scale range we denot&Dife
index.

Results

Table Al.1 presents Cronbachisoefficients, the measurement precision and thalest detectable changes

(SDC) of the 4DSQ scales. As an estimate of a pigdi&true score”, a single score on one of the @x8ales



could be 15-19% far off the mark (precision indéi)e SDC was about 21-27% of the scale range fdx3$Q
scales.

Table Al.1: Reliability, precision and smallest detectable change of the 4DSQ-scales; studies C

through J pooled

Distress Depression Anxiety Somatization

- Range scale 32 12 24 32

- Standard deviation (SD) 7.7 3.6 6.2 7.0

- Cronbach’s a 0.90 0.89 0.88 0.84
-SEM [SD*V(1-q)] 2.43 1.19 2.15 2.80
- Precision [SEM*1.96] 4.76 2.33 421 5.49
- Precision index [precision/range] 15% 19% 18% 17%
- SEE [SEM*V2] 3.44 1.68 3.04 3.96
-SDC [SEE*1.96] 6.74 3.29 5.96 7.76
- SDC index [SDC/range] 21% 27% 25% 24%

SEM = standard error of measurement
SEE = standard error of estimate

SDC = smallest detectable change

Discussion

The reliability of the 4DSQ scales, measured heriha internal consistency, appears to be goodadjitha
coefficients well above 0.80. As an estimate ohtigmt’s true score, a single score on one of 8@ scales
can be 15-19% far off the mark (precision indexg.cnservative estimates of the SDC'’s of the 4D&es we
adopted the following values: for Distress 7 pqifis Depression 4 points, for Anxiety 6 pointsddar
Somatization 8 points. Only a change score ofestlthis magnitude can be taken (with 95% confidgas

proof of a real change (i.e. of a change in the€'score”).
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